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The title compound, C26H29N3O2, crystallizes with two mol- 
ecules in the asymmetric unit, having C— H- ■ O interactions 
between them and resulting in a dimer characterized by an 
i?2(H) motif. These dimers are linked into an ABABAB chain 
via N-H- ■ O, N-H- ■ N and C-H- ■ O built edge-fused 
i?f(5) and i?!(7) motifs. This chain is linked to its inversion- 
related partner via N— H- ■ O bonds with an Rl(8) motif and 
leads to a double chain extending along the b axis 
characterized by an i?&(36) motif across the inversion centres. 
The methyl group of the phenyl ring and the oxindole of 
molecule A and B are involved in C— H- ■ -it interactions. One 
C atom of the pyrrolizine ring of molecule A and its attached 
H atoms show positional disorder, the major and minor 
components being in the ratio 0.706 (7):0.294 (7). 

Related literature 

For ring puckering parameters, see: Cremer & Pople (1975). 
For hydrogen-bond motifs, see: Bernstein et al. (1995). 




Experimental 

Crystal data 

C 26 H 29 N 3 0 2 
M r = 415.52 
Triclinic, PI 
a = 8.7516 (4) A 
b = 12.4649 (5) A 
c = 21.4605 (8) A 
o- = 97.654 (2)° 
P = 101.024 (2)° 

Data collection 

Bruker Kappa APEXII CCD 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Bruker, 2009) 
= 0.93, r max = 0.96 

Refinement 

R[F 2 > 2a(F 2 )} = 0.040 

wR(F 2 ) = 0.110 

S = 1.02 

7765 reflections 



y = 102.345 (2)° 
V = 2207.45 (16) A 3 
Z = 4 

Mo Ka radiation 
ii = 0.08 mm~' 
T = 293 K 

0.28 x 0.19 x 0.19 mm 



44464 measured reflections 
7765 independent reflections 
5493 reflections with / > 2a(I) 
R inl = 0.037 



574 parameters 

H-atom parameters constrained 
Ap max = 0.21 e A~ 3 
A,o m i„ = -0.17 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 

Cgl and Cg2 are the centroids of the C20A-C25A and C20B-C25B rings, 
respectively. 



D-H-A 


D-H 


H- ■ A 


D- ■ A 


D-H-A 


N2^-H2^1- ■ -OL4' 


0.86 


1.99 


2.8331 (17) 


167 


N2B-H2B- ■ OL4" 


0.86 


2.48 


3.0829 (18) 


128 


N2B-H2B- ■ -NL4 U 


0.86 


2.24 


3.0461 (18) 


156 


C4^1-H4yl-01B iil 


0.98 


2.52 


3.4598 (19) 


160 


C16B-H16C- ■ 02A 


0.97 


2.47 


3.431 (2) 


171 


C5A-H52A- ■ 02B 


0.97 


2.58 


3.404 (2) 


143 


C6yt-H63/1-Cgl iv 


0.97 


2.97 


3.819 (9) 


147 


C6B-H62B- ■ Cg2 iv 


0.97 


2.93 


3.827 (3) 


155 


Symmetry codes: (i) — x - 


h 2, -y 4 


2, -z + 1; (li) 


x,y — 1, z; (iii) 


x,y + l,z; (iv) 



x+ l,y,z. 
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Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
PLUTON (Spek, 2009); software used to prepare material for 
publication: SHELXL97. 

The authors thank the Sophisticated Analytical Instru- 
mentation Facility (SAIF), Indian Institute of Technology, 
Chennai, for the X-ray intensity data collection. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: FJ2583). 
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1 -Methyl-1 f -(4-methylphenyl)-2 f ,3 f ,5 f ,6 f ,7 f ,7a f -hexahydro-1 f H-dispiro- 
[piperidine-3,2 f -pyrrolizine-3 f ,3 ff -indoline]-4 r 2 ff -dione 

S. Ramaswamy, R. Sribala, N. Srinivasan, R. V. Krishnakumar and R. Ranjith Kumar 

Comment 

The title compound contains two molecules in the asymmetric unit forming an asymmetric dimer through C — H-0 
hydrogen bonds between them. The molecular structure with displacement ellipsoids drawn at 50% probability level is 
shown in Fig.l. The C8 — 01 distance in the indolone in molecules A and B are 1.2244 (18)and 1.215 (2) A 0 , respectively. 
The difference in the C8 — 01 bond distances in molecules A and B is substantiated by the deviation of 01 from the plane 
by about 0.4122 (18) in molecule A and 0.2907 (21) in molecule B. This deviation of Ol from planarity seems to have 
considerably influenced differences in the values of the torsion angles Nl — C1-C8 — 01 and C2 — CI — C8 — Ol of 
molecules A and B. In molecule A, these torsion angles are 37.5 (2) and -75.6 (2)° while in B these values are -53.8 (2) 
and 61.0 (2)°, respectively. These differences in conformation may also be attributed to a significant intermolecular 
feature that 01 A participates in a three-centered hydrogen bond involving N — H— O and N — H— N types and 01B in a C 
— H— O type hydrogen bond. 

The carbon atom C6 in the hexahydropyrrolizine ring of molecule A shows positional disorder with major and minor 
component of 0.71 and 0.29, respectively for its site occupancy factor. This disorder leads to a flipping of the 
conformation of the Nl — C4 — C5 — C6 — C7 ring with the puckering parameters (Cremer & Pople, 1975) observed as 
twisted on C5— C6 with q=0.393 A, ^=271.4 (3)° for the major component and twisted on C6— C7 with q=0.347 (5) A, 
q>= 125.0 (7) ° for the minor component. The corresponding ring in molecule B shows similar twist conformation but with 
the twist on Nl— C4 with q=0.394 (2) A, <p=15.9 (4) °. The puckering of the five-membered ring Nl— CI — C2— C3— 
C4 of the pyrrolizine is envelope ( 3 E) on atom C2 with q = 0.3615 (17) A,q> — 66.3 (3)° in molecule A and envelope (E5) 
on atom C4 with q = 0.4364 (19) A, cp — 320.7 (2) ° in molecule B. The puckering of the piperidinone rings in both the 
molecules is close to the usual chair with Q = 0.55 1 (2) A, 8 = 24.0 (2)°, <p = 353.7 (8)° for molecule A and Q = 0.559 (2) 
A, 8 = 16.4 (2)°, <p = 339.4 (8)° for molecule B. The hydrogen-bonded interaction (Table 1) between molecules generate 
one-dimensional double chains extending along the b axis (Fig.2). 

The molecular interaction pattern is characterized by four different graph-set motifs (Bernstein et al, 1995) viz. i? 2 2(8), 
R 2 2(7), R 2 i(5) and a i? 2 2(l 1) type. The i? 2 2(l 1) motif occurs between the two molecules in the asymmetric unit through C — 
H--0 hydrogen bonds. The ^2(8) is built across inversion centres through N — H-0 hydrogen bonds. R 2 i{7) is edge fused 
with a R 2 i(6) motif, in which the N — H— N bond is the shared edge, while C — H— O and N — H— O, respectively are their 
respective characteristic units. An interesting feature is that all these fundamental simple graph-set motifs lead to a 
complex R 6 6 (36) motif across the inversion centres. Also two significant C — H—ji viz. C6A — H63A--Cgl(C20A— >C25A) 
and C6B — H62B-Cg2 (C20B— >C25B) interactions are observed. Thus, the presence of a variety of interaction patterns 
in the crystal structure of a geometrically unfathomable molecule may well be regarded significant in the context of 
crystal structure prediction. 
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Refinement 

H atoms were positioned geometrically and refined using a riding model with C — H = 0.95-0.99 A and with {/^(H) = 1.2 
(1.5 for methyl groups) times U m (C). 

Computing details 

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT (Broker, 2009); data reduction: SAINT (Broker, 2009); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: PLUTON (Spek, 2009); software used to prepare material for publication: 
SHELXL97 (Sheldrick, 2008). 




Figure 1 

Overlay diagram of the two molecules A (Red) and B (Black) in the asymmetric unit 
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Figure 2 

The labelling scheme of molecule A with 50% probability displacement ellipsoids for non-H atoms. H atoms have been 
omitted for clarity. 




Figure 3 

A view of the molecular aggregation along the b— axis. H atoms that are not involved in hydrogen bonding have been 
omitted for clarity. 
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1 -Methyl-1 '-(4-methylphenyl)-2',3',5',6',7',7a'-hexahydro-1 'H- dispiro[piperidine-3,2'-pyirolizine-3',3"- 
indoline]-4,2"-dione 



Crystal data 

C 26 H 29 N 3 0 2 
M r = 415.52 
Triclinic, PI 
Hall symbol: -P 1 
a = 8.7516 (4) A 
b = 12.4649 (5) A 
c = 21.4605 (8) A 
a = 97.654 (2)° 
£= 101.024 (2)° 
y = 102.345 (2)° 
V= 2207.45 (16) A 3 

Data collection 

Broker Kappa APEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
co and <p scan 

Absorption correction: multi-scan 

(SADABS; Broker, 2009) 
IT mm = 0.93, r max = 0.96 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

RiF 1 > 2o<P 2 )] = 0.040 

wR(F 1 ) = 0.110 

S = 1.02 

7765 reflections 

574 parameters 

0 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 



Z = 4 

P(000) = 888 

£> x = 1.250 Mgnr 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 5520 reflections 

6= 2.4-23.9° 

H = 0.08 mnT 1 

7=293 K 

Block, colourless 

0.28 x 0.19 x 0.19 mm 



44464 measured reflections 
7765 independent reflections 
5493 reflections with / > 2a(I) 
Rm = 0.037 

ftnax = 25.0°, (9 m j n = 1.8° 



h = -10— >10 
yfc = -14->14 
/= -25^25 



Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/ta 2 ^ 2 ) + (0.0495P) 2 + 0.5445P] 

where P = (F a 2 + 2F c 2 )/3 
(A/a) max < 0.001 
Ap max = 0.21 e A" 3 
Ap mill = -0.17eA- 3 

Extinction correction: SHELXL97 (Sheldrick, 

2008),Fc*=kFc[l+0.001xFc 2 l 3 /sin(26>)]- 1/4 
Extinction coefficient: 0.0037 (7) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted P-factor wR and goodness of fit S are based on F 2 , 
conventional P-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > oiF 2 ) is used 
only for calculating P-factors(gt) etc. and is not relevant to the choice of reflections for refinement. P-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 



y 



11- *IU 

^ iso i ^ ec 



Occ. (<1) 



OlA 



0.94742 (14) 



0.97304 (9) 



0.41175 (5) 



0.0410(3) 
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0.0399 


( 1 fW 

(10) 


A A A £i A 

0.04o4 


^1 A\ 

(10) 


A A A TO 

0.04ZZ 


(11) 


A AA/1 A {<*>\ 

0.0049 (8) 


A AAO"A fO\ 

0.00 /V (8) 


AA1AT /OA 
0.0103 (8) 


C10B 


A ACTA 

0.0530 


(13) 


a A^m 


(A A \ 

(14) 


A A/1 /I £ 

0.0446 


(12) 


A AA/IO /in 

0.004/ (11) 


A AA/1 A f A fW 

0.0040 (10) 


A A1 A C /1 AA 
0.0145 (10) 


CI IB 


A AC O 1 

0.0521 


(13) 


O.Ool / 


(A C\ 

(15) 


A A/1 /I /I 

0.0444 


(12) 


A A AO A 1 1 1 \ 

—0.0024 (11) 


A AACC /1 ew 

0.0055 (10) 


A AAAO / 1 1 A 

—0.0002 (11) 


C12B 


A AC A A 

0.0544 


(13) 


A AC OO 

0.0556 


(13) 


A ACAC 

0.0595 


f"\ A \ 

(14) 


A A 1 AO / 1 A\ 

—0.0108 (10) 


AAI/II f W W 

0.0143 (11) 


A AAT A / 1 1 A 

—0.0039 (11) 


PHD 

CI jB 


A AC C A 

0.0550 


(13) 


A A/I C C 

0.0455 


(11) 


A AC OT 

0.058Z 


(13) 


A AAAA /A^ 

—0.0009 (9) 


AA1C/I 

0.0154 (11) 


A AAAA /AA 
0.0099 (9) 


run 
C14B 


A A/I AA 

0.0400 


^1 A\ 

(10) 


0.03V / 


(\ A\ 

(10) 


A A/1 C A 

0.0450 


/|1\ 

(11) 


A AA/1 0 

0.0048 (8) 


A A1 AO fQ\ 

0.0108 (8) 


A AAOT /OA 

0.0083 (8) 


L15B 


A AC O C 

0.0585 


(12) 


A A A 1 A 

0.0419 


(ii) 


A A A £1 A 

0.0464 


(H) 


A A 1 O 1 /A\ 

0.0181 (9) 


A AA*7zT few 

0.0076 (9) 


A AAO 1 /OA 

0.0081 (8) 


C16B 


A AO C A 

0.0859 


fl H\ 

(17) 


A A/CCA 

0.0659 


(13) 


A A/I CT 

0.0453 


(12) 


AATT.C /1T\ 

0.0325 (13) 


A AO AA /in 

0.0209 (11) 


A AAAT / 1 AA 
0.0093 (10) 


CI /B 


A AO" 1 A 
0.0 / 19 


(16) 


A AO/TA 

0.0869 


(16) 


A ACC7 

0.058 / 


(14) 


0.03 / / (13) 


A ATAO /1 OA 

0.0309 (12) 


A ATA1 /1 OA 
0.0301 (12) 


/ - i on 

C18B 


A A/1 CO 

0.0459 


(H) 


A A/1 70 

0.04 /9 


(\ A^ 
(10) 


A A/I T") 

0.04 // 


/11\ 

(11) 


A A 1 C 1 

0.0151 (9) 


A AAOO /OA 

0.0088 (9) 


A A 1 0/1 /OA 

0.0184 (9) 


C19B 


0.0526 


f A A \ 

(14) 


A AO C C 

0.0855 


(16) 


A 1 ATA 

0.1 0z9 


z' 1 A\ 

(19) 


AA1/11 

0.0141 (12) 


A AO 1 A / 1 T A 
0.0219 (13) 


A AC-1A /1 CA 

0.0549 (15) 


C20B 


a a/:t a 
0.0634 


(13) 


A A A AT 

0.0493 


(11) 


A AT O O 

0.0388 


/'I A\ 

(10) 


ft nin/ /A\ 

0.0196 (9) 


A A 1 A O /AA 
0.0148 (9) 


A A 1 O O /AA 
0.0188 (9) 


PTin 

C21B 


A aoo/: 
0.0896 


(17) 


0.0579 


(12) 


A A/1TA 

0.04/0 


(12) 


A ATA/i /1 T\ 

0.0306 (12) 


A AAO i /in 
0.0081 (11) 


A A 1 T A /1 AA 
0.0134 (10) 


C22B 


0.0951 


(18) 


0.0806 


(16) 


0.0556 


(14) 


0.0522 (14) 


0.0231 (13) 


0.0296 (13) 


C23B 


0.0687 


(15) 


0.0930 


(17) 


0.0403 


(12) 


0.0336(13) 


0.0196(11) 


0.0271 (12) 


C24B 


0.0677 


(15) 


0.0778 


(15) 


0.0450 


(12) 


0.0162(12) 


0.0088 (11) 


0.0121 (11) 


C25B 


0.0693 


(14) 


0.0551 


(12) 


0.0467 


(12) 


0.0189(11) 


0.0087 (10) 


0.0119(10) 


C26B 


0.0811 


(18) 


0.140 (2) 


0.0568 


(15) 


0.0522 (17) 


0.0172(13) 


0.0352 (15) 



Geometric parameters (A, ") 



01 A — C8A 
02A— C15A 
N1A— CIA 
N1A— C7A 
N1A— C4A 
N2A— C8A 



1.2244(18) 
1.2062 (19) 
1.459(2) 
1.464 (2) 
1.475 (2) 
1.346 (2) 



C26A— H26B 
C26A— H26C 
01B— C8B 
02B— C15B 
NIB— C7B 
NIB— C4B 



0.9600 
0.9600 
1.215(2) 
1.208 (2) 
1.433 (3) 
1.439(2) 
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XT'"! A P (\ A 

NzA — C9A 


1 /inn /o\ 

1.400 (z) 


XT'"! A TT1 A 

NzA — Hz A 


A O/TAA 

0.8600 


xto a p 1 n a 

N3A — C17A 


1 A A1 

1.443 (2) 


XTO A P 1 O A 

N3A — C18A 


1.452 (2) 


XTO A P 1 n A 

NJA — C19A 


1.459 (2) 


P 1 A p 1 A A 

CIA — C14A 


1.527 (2) 


CIA — C8A 


1 CCA ZO\ 

1.550 (2) 


PI A P-0 A 

CIA — CzA 


1.586 (2) 


C • ~\ A P 1 O A 

CzA — C 1 o A 


1.538 (2) 


pr* a P 1 C A 

CzA — C15A 


1 CIA ZO\ 

1.539 (2) 


pr* * po a 


1 c c a ZO\ 

1.559 (2) 


p O a p 1 A A 

C3A — CzOA 


1.517 (z) 


PO A p A A 

C3A — C4A 


1.524 (z) 


P O * TTO A 

C3A — H3A 


A A OA A 

0.9800 


C4A — C5A 


1.519 (2) 


p A A TT/I A 

C4A — H4A 


A AOAA 

0.9800 


p r \ (~ ' {_ A 

C5A — C6A 


1 A 1 A ZO\ 

1.414 (8) 


C5A — C6AA 


1 C*\£ ZO\ 

1.526 (3) 


C5A — H51A 


A A"7 A A 

0.9700 


PC A TTfl * 

C5A — H5zA 


A HIAA 

0.9700 


p s a A PT a 

C6AA — C7A 


1.498 (3) 


P A * TT/" 1 A 

C6AA — H61A 


A A"7 A A 

0.9700 


C6AA — H62A 


A AT AA 

0.9700 


C ' /_ A pa A 

Co A — C7A 


1 /I O "7 / A \ 

1.637 (9) 


P/T A T_T/, 1 A 

CoA — Ho3A 


A mAA 

0.9 /00 


PZ" A T T/" yl A 

C6A — H64A 


A AT AA 

0.9700 


p< "7 a T T 1 1 A 

C7A — H71A 


A A"7 A A 

0.9700 


PT A TTT1 A 

C/A — H/zA 


A A1AA 

0.9700 


PA A P 1 A A 

C9A — CI OA 


1.378 (2) 


C9A — C14A 


1.387 (2) 


f • 1 A A /" 1 1 1 A 

C10A — C11A 


1 1 O '"1 /I \ 

1.382 (3) 


(~< 1 A A T T 1 A A 

C10A — H10A 


A A1AA 

0.9300 


/"MIA i~< 1 O A 

C11A — C12A 


1 nc /o\ 

1.375 (3) 


pi 11A TT11A 

C11A — H11A 


A AO A A 

0.9300 


P 1 O A P 1 O A 

ClzA — C13A 


1 O OA ZO\ 

1.389 (2) 


P 1 O A TI1 1 A 

C12A — H12A 


A AO A A 

0.9300 


nil i pi ^ a 

C13A — C14A 


1.382 (2) 


/"i 1 O A TT1")A 

C13A — H13A 


A AO A A 

0.9300 


C15A — C16A 


1 /i at /o \ 

1.497 (2) 


C 1 6A — C 1 7 A 


1 f AA /')\ 

1.509 (3) 


r"i ^ a tii ^ » 

C16A — H16A 


A A "7 A A 

0.9700 


p i /- a TT1 /" l - ") 

C16A — H16B 


A AT AA 

0.9700 


C17A — H17A 


A AT AA 

0.9700 


C17A— H17B 


0.9700 


C18A— H18A 


0.9700 


C18A— H18B 


0.9700 


C19A— H19A 


0.9600 


C19A— H19B 


0.9600 


C19A— H19C 


0.9600 



XT 1 I~"> P 1 n 

NIB — CIB 


1 A ") A \ 

1.439 (2) 


N2B — C8B 


1.356 (2) 


N2B — C9B 


1 O A O /O \ 

1.398 (2) 


i~i TTOn 

N2B — H2B 


A O /" A A 

0.8600 


XTOn P1 Tn 

N3B — C17B 


1 AAA /O \ 

1.444 (3) 


XTOn PI on 

N3B — C18B 


1.454 (2) 


XTOn / 1 i ATI 

N3B — C19B 


1 /in /o \ 

1.457 (3) 


p i r-) p i a n 

CIB — C14B 


1 CAO 

1.508 (2) 


pin POT5 

CIB — C8B 


1 CCA 

1.559 (2) 


P 1 P O Tl 

CIB — C2B 


1.616 (2) 


ptt» pi on 

C2B — C l 8B 


1.526 (2) 


poti pi c n 

C2B — C15B 


1 COT /ON 

1.527 (2) 


C2B — C3B 


1.567 (2) 


pon P^ATl 

C3B — C20B 


1.512 (3) 


C3B — C4B 


1.514 (2) 


C3B — H3B 


f\ r\a r\r\ 

0.9800 


C ' A r-> pirn 

C4B — C5B 


1 C 1 £ /O \ 

1.516 (3) 


C4B — H4B 


A AOAA 

0.9800 


C5B — C6B 


1 r" o o /o \ 

1.533 (3) 


pen TTf 1 n 

C5B — H51B 


A ATAA 

0.9700 


pen TTf ^ n 

C5B — H52B 


A ATAA 

0.9700 


ppt> PTn 

C6B — C7B 


1 C 1 T /O \ 

1.517 (3) 


C6B — H61B 


/\ r\i^ r\r\ 

0.9700 


p/^n TT/'in 

C6B — H62B 


A ATAA 

0.9700 


PTn TTTin 

C7B — H71B 


A ATAA 

0.9700 


z~nn TTmn 

C7B — H72B 


0.9700 


C9B — CI 0B 


1.377 (3) 


PAn pi /in 

C9B — C14B 


1 O A 1 /O \ 

1.391 (2) 


p 1 An p 1 1 n 

C10B — CUB 


1 o oo /o\ 

1.382 (3) 


/"i 1 An t t 1 r»"n 

C10B — H10B 


0.9300 


CUB — C12B 


1 o t r* /o \ 

1.375 (3) 


P1in TTi in 

cub — hub 


A AO AA 

0.9300 


Ann AiTTi 

C12B — C13B 


1 ooo ^o\ 

1.383 (3) 


C12B — H12B 


f\ C\ O f\f\ 

0.9300 


C13B — C14B 


1 O 1A /O \ 

1.379 (2) 


pion TTi on 

C13B — H13B 


A AO AA 

0.9300 


pi cn pi /" 

C15B — C16B 


1.501 (3) 


1 / t~i /"i 1 nn 

C16B — C17B 


1.516 (3) 


C16B — H16C 


r\ r\i^ f\r\ 

0.9700 


P1 / T"1 TT1 /"T~\ 

C16B — H16D 


A ATAA 

0.9700 


P 1 Tn T T 1 T P 

C17B — H17C 


A ATAA 

0.9700 


1 T"n T T 1 TT~\ 

C17B — H17D 


0.9700 


p 1 on TTIOP 

C18B — H18C 


A ATAA 

0.9700 


AIOT) TTI OF\ 

C18B — H18D 


A ATAA 

0.9700 


C19B— H19D 


0.9600 


C19B— H19E 


0.9600 


C19B— H19F 


0.9600 


C20B— C25B 


1.382 (3) 


C20B— C21B 


1.390 (3) 
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C20A- 
C20A- 
C21A- 
C21A- 
C22A- 
C22A- 
C23A- 
C23A- 
C24A- 
C24A- 
C25A- 
C26A- 



-C25A 
-C21A 
-C22A 
-H21A 
-C23A 
-H22A 
-C24A 
-C26A 
-C25A 
-H24A 
-H25A 
-H26A 



1.385 (2) 
1.391 (2) 
1.380 (3) 
0.9300 

1.377 (3) 
0.9300 

1.378 (3) 
1.507 (3) 
1.380 (2) 
0.9300 
0.9300 
0.9600 



C21B— C22B 
C21B— H21B 
C22B— C23B 
C22B— H22B 
C23B— C24B 
C23B— C26B 
C24B— C25B 
C24B— H24B 
C25B— H25B 
C26B— H26D 
C26B— H26E 
C26B— H26F 



1.383 (3) 
0.9300 
1.379 (3) 
0.9300 
1.369 (3) 
1.503 (3) 

1.384 (3) 
0.9300 
0.9300 
0.9600 
0.9600 
0.9600 



CIA— N1A— C7A 
CIA— N1A— C4A 
C7A— N1A— C4A 
C8A— N2A— C9A 
C8A— N2A— H2A 
C9A— N2A— H2A 
C17A— N3A— C18A 
C17A— N3A— C19A 
C18A— N3A— C19A 
N1A— CIA— C14A 
N1A— CIA— C8A 
C14A— CIA— C8A 
N1A— CIA— C2A 
C14A— CIA— C2A 
C8A— CIA— C2A 
C18A— C2A— C15A 
C18A— C2A— C3A 
C 1 5 A — C2 A — C3 A 
C18A— C2A— CIA 
C15A— C2A— CIA 
C3A— C2A— CIA 
C20A— C3A— C4A 
C20A— C3A— C2A 
C4A— C3A— C2A 
C20A— C3A— H3A 
C4A— C3A— H3A 
C2A— C3A— H3A 
N1A— C4A— C5A 
N1A— C4A— C3A 
C5A— C4A— C3A 
N1A— C4A— H4A 
C5A— C4A— H4A 
C3A— C4A— H4A 
C6A— C5A— C4A 
C4A— C5A— C6AA 
C6A— C5A— H51A 



118.87(13) 

111.65 (12) 

108.84(13) 

111.37(14) 

124.3 

124.3 

111.02 (14) 
113.69(16) 
112.65(14) 
119.65 (13) 
106.99 (12) 
100.53 (12) 
102.75 (11) 
112.81 (12) 
114.51 (13) 
107.69(13) 
114.06(12) 
110.71 (12) 
110.80(12) 
112.00(12) 
101.60(12) 
114.31 (13) 
116.31 (13) 
104.97 (12) 
106.9 
106.9 
106.9 

105.27 (13) 

105.94 (12) 

118.54(14) 

108.9 

108.9 

108.9 

109.8 (3) 

101.44(16) 

135.8 



C23A— C26A— H26A 
C23A— C26A— H26B 
H26A— C26A— H26B 
C23A— C26A— H26C 
H26A— C26A— H26C 
H26B— C26A— H26C 
C7B— NIB— C4B 
C7B— NIB— C1B 
C4B— NIB— C1B 
C8B— N2B— C9B 
C8B— N2B— H2B 
C9B— N2B— H2B 
C17B— N3B— C18B 
C17B— N3B— C19B 
C18B— N3B— C19B 
NIB— C1B— C14B 
NIB— C1B— C8B 
C14B— C1B— C8B 
NIB— C1B— C2B 
C14B— C1B— C2B 
C8B— C1B— C2B 
C18B— C2B— C15B 
C18B— C2B— C3B 
C15B— C2B— C3B 
C18B— C2B— C1B 
C15B— C2B— C1B 
C3B— C2B— C1B 
C20B— C3B— C4B 
C20B— C3B— C2B 
C4B— C3B— C2B 
C20B— C3B— H3B 
C4B— C3B— H3B 
C2B— C3B— H3B 
NIB— C4B— C3B 
NIB— C4B— C5B 
C3B— C4B— C5B 



109.5 
109.5 
109.5 
109.5 
109.5 
109.5 

108.59(16) 

126.19(15) 

111.17(14) 

111.89(14) 

124.1 

124.1 

109.34 (15) 
112.47(17) 
111.71 (17) 
109.95 (14) 
113.05 (14) 
100.99 (13) 
101.40(13) 
118.35(14) 
113.55 (14) 
107.40(15) 
111.75(14) 
112.54(13) 
112.55 (13) 
109.27(14) 
103.38 (13) 
116.77(15) 
117.33 (15) 
102.11 (13) 
106.6 
106.6 
106.6 

100.22 (14) 
100.92 (16) 
122.04 (15) 
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f> a A C A T T C 1 A 

C4A — C5A — H51A 


111.5 


/"-\ f a A S~1 C A TTf 1 A 

C6AA — C5 A — H5 1 A 


111.5 


C6A — C5A — H52A 


68.2 


C4A — C5A — H52A 


111. 5 


C6AA — C5A — H52A 


111. 5 


Ilf 1 A /~1 C A Ilf A 

H5 1 A — C5 A — H52A 


109.3 


C7A — C6AA — C5A 


1 ao 1 /o \ 

103.1 (2) 


r~\ i-i a /—l /"A A T T/" 1 A 

C7A — C6AA — H61A 


111.2 


S ' C A /* " / A A TT/"1 A 

C5A — C6AA — H61A 


111.2 


C7A — C6AA — H62A 


111.2 


/- < r a /—i /-- • A TT/1 A 

C5A — C6AA — H62A 


111.2 


H6 1 A — C6AA — H62 A 


109.1 


f> r A /""I / A /"> -7 A 

C5A — C6A — C7A 


101.6 (5) 


C5A — C6A — H63A 


111 C 

111.5 


C7A — C6A — H63A 


111.5 


/~1 iT A /~1 S~ A II/" < A 

C5A — C6A — H64A 


111.5 


/O -7 * /-I /"A TT/'/| » 

C7A — C6A — H64A 


111 c 

111.5 


II/") A /-" A TT/- J A 

H63A — C6A — H64A 


109.3 


\T| A f~^i~l A /I/" A A 

N1A — C7A — C6AA 


1 r\ r r\c\ /1 s~ \ 

105.09 (16) 


"KT1 A A /" ' / a 

N 1 A — C7A — C6A 


1 A 1 A /O \ 

101.9 (3) 


XT 1 A /~1 -7 A TTH 1 A 

N1A — C7A — H71A 


1 1 A "7 

110.7 


/~1 /- a A y-l'l A TT"71 A 

C6AA — C7A — H71A 


110.7 


/* * / A /~n A TTT1 A 

C6A — C7A — H71A 


74.1 


"KT1 A /"^'7 A TTTl A 

N 1 A — C7A — H72A 


110.7 


r~*c a a r^n a t m a 

C6AA — C7A — H72A 


1 1 A n 

110.7 


f ' / a /—I A IITN A 

C6A — C7A — H72A 


142.8 


TTT1 A /~n A linn A 

H7 1 A — C7A — H72 A 


108.8 


OlA — C8A — N2A 


1 o c i c\ f 1 r\ 

125.70 (15) 


(J1A — C8A — LI A 


nc ,10 / 1 a\ 

125A2 (14) 


N2A — C8A — CIA 


108.55 (13) 


/" 1 /-v A /^A A /"I 1 A A 

C l OA — C9A — C 1 4 A 


122.37 (16) 


C 1 OA — C 9 A — N 2 A 


1 n z' o / 1 /"\ 

127.68 (16) 


C 1 4 A — C 9 A — N 2 A 


1 AA AO / 1 T\ 

109.93 (13) 


C9A — CI OA — CllA 


117.75 (18) 


f ' r\ \ f 1 1 f \ A TT1 A » 

C 9 A — C 1 OA — H 1 OA 


121.1 


CllA — CI OA — H10A 


121.1 


C12A — CllA — C10A 


120.92 (17) 


f • 1 A /~i 11A TT11A 

C12A — CllA — H11A 


119.5 


r * 4 f\ A /~1 1 1 A TT11A 

ClOA — CllA — HllA 


119.5 


/II 1 i 1 O A /"< 1 O A 

CllA — C12A — C13A 


i ia on / 1 

120.87 (17) 


/"i 1 1 A /~i 1 O A TTI 1 A 

CllA — C12A — H12A 


119.6 


f ' 1 O A /" < 1 O A TT1 1 A 

C13A — C12A — H12A 


119.6 


C14A — C13A — C12A 


1 1 O C\ f / 1 T\ 

118.96 (17) 


/""M/1A 1 T A TT1TA 

C14A — C13A — HI 3 A 


120.5 
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-136.14(14) 


C14B— C9B- 


-C10B— CUB 


-1.5 (3) 


C14A 


-CIA— C8A— N2A 


-10.48(16) 


N2B— C9B- 


-C10B— CUB 


174.38 (19) 


C2A- 


-CIA— C8A— N2A 


110.73 (15) 


C9B— CI 0B- 


-CUB— C12B 


0.5 (3) 
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C8A — N2 A — C9A — C 1 OA 174.03 (18) 

C8A — N2A — C9A — C14A -4.5 (2) 

C14A— C9A— C10A— C11A 0.9(3) 

N2 A — C9 A — C 1 OA — C 1 1 A -177.47 (18) 

C 9 A — C 1 OA — C 1 1 A — C 1 2 A -0.6(3) 

C10A— C11A— C12A— C13A -0.3(3) 

C11A— C12A— C13A— C14A 0.9(3) 

C 1 2A — C 1 3 A — C 14A — C9 A -0.7(3) 

C12A — C13A — C14A — CIA -179.14(17) 

C 1 OA — C9A — C 1 4A — C 1 3 A -0.3 (3) 

N2A — C9A — C 1 4A — C 1 3 A 178.37 (15) 

C10A— C9A— C14A— CIA 178.56 (16) 

N2 A — C9 A — C 1 4 A — C 1 A -2.82 (19) 

N1A — CIA — C14A — C13A -57.0(2) 

C8A— CIA— C14A— C13A -173.61 (18) 

C2A— CIA— C14A— C13A 64.0(2) 

N1A— CIA— C14A— C9A 124.40(15) 

C8A— CIA— C14A— C9A 7.79 (17) 

C2A— CIA— C14A— C9A -114.62(15) 

C 1 8 A — C2 A — C 1 5 A — 02 A 136.59 (16) 

C3 A— C2A— C 1 5 A— 02A 1 1 .3 (2) 

CIA— C2A— C15A— 02A -101.35(18) 

C 1 8 A — C2 A — C 1 5 A — C 1 6A -41.64(19) 

C3A— C2A— C15A— C16A -166.96 (14) 

C 1 A — C2 A — C 1 5 A — C 1 6 A 80.42 (18) 

02A— C15A— C16A— C17A -136.01 (18) 

C2A— C 1 5 A— C 1 6A— C 1 7A 42.2 (2) 

C18A— N3A— C17A— C16A 65.47 (19) 

C19A— N3A— C17A— C16A -166.27 (16) 

C 1 5 A— C 1 6A— C 1 7 A— N3 A -51.2 (2) 

C17A— N3A— C18A— C2A -67.97 (18) 

C19A— N3A— C18A— C2A 163.22 (15) 

C 1 5 A — C2 A — C 1 8 A — N3 A 52.32 (17) 

C3A— C2A— C18A— N3A 175.61 (13) 

CIA— C2A— C18A— N3A -70.49(16) 

C4A— C3A— C20A— C25A -36.6 (2) 

C2A— C3A— C20A— C25A 86.09 (19) 

C4A— C3A— C20A— C21A 141.23(16) 

C2A— C3A— C20A— C21A -96.12(18) 

C25A— C20A— C21A— C22A -0.2 (3) 

C3A— C20A— C21A— C22A -178.11(17) 

C20A— C21A— C22A— C23A 0.4 (3) 

C21A— C22A— C23A— C24A -0.2 (3) 

C21A— C22A— C23A— C26A 178.3 (2) 



C10B— CUB— C12B— C13B 0.3(3) 

CUB— C12B— C13B— C14B -0.1 (3) 

C12B— C13B— C14B— C9B -0.9(3) 

C12B— C13B— C14B— C1B -173.48 (18) 

C10B— C9B— C14B— C13B 1.7(3) 

N2B— C9B— C14B— C13B -174.85 (17) 

C10B— C9B— C14B— C1B 175.73 (17) 

N2B— C9B— C 1 4B— C IB -0.9 (2) 

NIB— C1B— C14B— C13B 52.7 (2) 

C8B— C1B— C14B— C13B 172.39 (19) 

C2B— C1B— C14B— C13B -63.0 (3) 

NIB— C1B— C14B— C9B -120.42 (16) 

C8B— C1B— C14B— C9B -0.75(18) 

C2B— C1B— C14B— C9B 123.81 (16) 

C18B— C2B— C15B— 02B -136.52 (19) 

C3B— C2B— C15B— 02B -13.1 (3) 

C1B— C2B— C15B— 02B 101.1 (2) 

C 1 8B— C2B— C 1 5B— C 1 6B 43 . 8 (2) 

C3B— C2B— C15B— C16B 167.16(16) 

C1B— C2B— C15B— C16B -78.6(2) 

02B— C15B— C16B— C17B 139.0(2) 

C2B— C 1 5B— C 1 6B— C 1 7B -41.3 (2) 

C18B— N3B— C17B— C16B -63.3 (2) 

C19B— N3B— C17B— C16B 172.04(16) 

C15B— C16B— C17B— N3B 49.1 (2) 

C17B— N3B— C18B— C2B 69.51 (19) 

C19B— N3B— C18B— C2B -165.34(16) 

C15B— C2B— C18B— N3B -56.88 (18) 

C3B— C2B— C18B— N3B 179.24(14) 

C1B— C2B— C18B— N3B 63.43 (19) 

C4B— C3B— C20B— C25B 19.5 (3) 

C2B— C3B— C20B— C25B -102.2 (2) 

C4B— C3B— C20B— C21B -157.21 (18) 

C2B— C3B— C20B— C21B 81.1 (2) 

C25B— C20B— C21B— C22B 0.4(3) 

C3B— C20B— C21B— C22B 177.25 (19) 

C20B— C21B— C22B— C23B -0.5 (3) 

C21B— C22B— C23B— C24B 0.2 (3) 

C21B— C22B— C23B— C26B -179.6 (2) 

C22B— C23B— C24B— C25B 0.2 (3) 

C26B— C23B— C24B— C25B 179.9 (2) 

C21B— C20B— C25B— C24B 0.0(3) 

C3B— C20B— C25B— C24B -176.80 (18) 

C23B— C24B— C25B— C20B -0.3 (3) 
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Hydrogen-bond geometry (A, °) 

Cgl and Cg2 are the centroids of the C20A-C25A and C20B-C25B rings, respectively. 



D—R-A 


D — H 


U-A 


D-A 


D—R-A 


N2A— R2A- -01 A i 


0.86 


1.99 


2.8331 (17) 


167 


N23 — R2B-01A'' 


0.86 


2.48 


3.0829(18) 


128 


N23— H25-NU" 


0.86 


2.24 


3.0461 (18) 


156 


C4A—R4A-01B iti 


0.98 


2.52 


3.4598 (19) 


160 


C16B— H16COZ4 


0.97 


2.47 


3.431 (2) 


171 


C5^— H5Z4-025 


0.97 


2.58 


3.404 (2) 


143 


C6^— H63^-Cgl iv 


0.97 


2.97 


3.819(9) 


147 


C6S — U62B- ■ Cgl" 


0.97 


2.93 


3.827 (3) 


155 



Symmetry codes: (i) -x+2, -y+2, -z+ 1 ; (ii) x,y-l,z; (iii) x,y+l,z; (iv) x+l,y, z. 
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